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ABSTRACT. The 
hormone (rcGH) i n  
(RIA) p r o c e d u r e  i s  

u s e  o f  recomb i n a n t  - d e r i v e d  c h i c k e n  g r o w t h  
a n  a v i a n  g r o w t h  hormone (GH) radio immunoas  

d e s c r i b e d .  An t i s e rum t o  t u r k e y  GH bound Q'31- 
labe l ed . r cGH,  and u n l a b e l e d  rcGH o r  t u r k e y  GH d i s p l a c e d  b i n d i n g  i n  
a d o s e - r e l a t e d  manner.  The d o s e - r e s p o n s e  c u r v e s  o f  s e r a  and 
p i t u i t a r y  e x t r a c t  f rom c h i c k e n s  and t u r k e y s  were  p a r a l l e l  t o  t h e  
rcGH s t a n d a r d  c u r v e .  S e r a  from hypophysec tomized  (hypox)  c h i c k e n s  
and t u r k e y s  p roduced  no  d o s e - r e s p o n s e  and d i d  n o t  i n h i b i t  b i n d i n g  
of  l a b e l e d  rcGH. Recovery o f  rcGH added t o  hypox s e r a  was 
q u a n t i t a t i v e .  M o d i f i c a t i o n  o f  t h e  homologous t u r k e y  GH R I A  
p r o t o c o l  o f  Proudman and Wentworth ( 1  ) t o  u s e  rcGH made p o s s i b l e  
e i t h e r  a n  i n c r e a s e  i n  a s s a y  s e n s i t i v i t y  o r  a  3-day r e d u c t i o n  i n  
i n c u b a t i o n  t i m e .  

P r o g r e s s  i n  t h e  s t u d y  o f  a v i a n  g r o w t h  
hormones h a s  been  r a p i d  i n  r e c e n t  y e a r s  
d u e ,  i n  l a r g e  m e a s u r e ,  t o  t h e  d e v e l o p -  
ment o f  homologous r ad io immunoassays  f o r  
turkey (1) and chicken ( 2 )  g r o w t h  h o r -  

mones. The c h i c k e n  g r o w t h  hormone (GH) 
a s s a y  h a s  been  w i d e l y  u sed  t o  measu re  GH 
i n  a  l a r g e  number o f  a v i a n  s p e c i e s  ( 3 ) .  
The t u r k e y  GH a s s a y  h a s  been  v a l i d a t e d  
f o r  measu r ing  t u r k e y ,  c h i c k e n ,  q u a i l  and  
duck GH ( 2 1 ,  b u t  d i s t r i b u t i o n  o f  t h e  
a s s a y  h a s  b e e n  l i m i t e d  by t h e  s c a r c i t y  
o f  p u r i f i e d  t u r k e y  GH ( o r  any  o t h e r  
a v i a n  GH) s u i t a b l e  f o r  u s e  a s  a  s t a n d a r d  
and f o r  i o d i n a t i o n .  The o r i g i n a l  t u r -  
key  GH p r e p a r a t i o n  u s e d  i n  deve lopmen t  
o f  t h e  a s s a y ,  W130DB ( 4 1 ,  was q u i c k l y  
d e p l e t e d .  P u r i f i c a t i o n  o f  t u r k e y  GH by 
Burke  and Papkof f  ( 5 )  p r o v i d e d  l i m i t e d  
q u a n t i t i e s  o f  a  new s t a n d a r d  (B181B).  
However,  t h e  r e c e n t  p u r i f i c a t i o n  o f  
r e c o m b i n a n t  - d e r i v e d  c h i c k e n  g r o w t h  
hormone ( ~ c G H )  produced by GI c o l i  ( 6 )  
h a s  p r o v i d e d  t h e  p o t e n t i a l  f o r  w ide  
a v a i l a b i l i t y  o f  a h i g h l y  p u r e  a v i a n  GH 
i n  t h e o r e t i c a l l y  u n l i m i t e d  q u a n t i t i e s .  
The p r e s e n t  r e p o r t  d e t a i l s  t h e  s u c c e s s -  
f u l  u s e  o f  rcGH i n  a n  a v i a n  GH r a d i o -  
immunoassay (RIA) p r o c e d u r e .  

Materials and Methods. The R I A  p r o -  
c e d u r e  u sed  was a  m o d i f i c a t i o n  o f  t h e  
t u r k e y  GH R I A  p r o c e d u r e  o f  Proudman and 

Wentworth ( 1 ) .  The a n t i s e r u m  u s e d  was 
t h e  t u r k e y  GH a n t i s e r u m  c h a r a c t e r i z e d  
p r e v i o u s l y .  I o d i n a t i o n  o f  rcGH was 
accompl i shed  by t h e  s t o i c h i o m e t r i c  
chloramine-T p r o c e d u r e  u s i n g  t h e  m o d i f i -  
c a t i o n s  o f  Proudman and Ope1 ( 7 ) .  Assay 
t u b e s  c o n t a i n e d  a  maximum o f  200 I . I ~  o f  
s ample  o r  rcGH s t a n d a r d  d i l u t e d  t o  500 
I . I ~  w i t h  PBS-0.1% BSA. Tubes  c o n t a i n i n g  
rcGH were  p r e p a r e d  i n  d u p l i c a t e  a t  e a c h  
o f  10 l o g - i n c r e m e n t  d o s e s  r a n g i n g  f rom 
0 .25  t o  8 ng.  The a s s a y  was s t a r t e d  by 
t h e  s i m u l t a n e o u s  a d d i t i o n  o f  a n t i b o d y  
s o l u  n  (2001.11 o f  a 1 :60 ,000  d i l u t i o n )  
and r3'I-labeled rcGH ( 100 11 1; a b o u t  
30 ,000  CPM). A f t e r  i n c u b a t i o n  a t  4C f o r  
3 d a y s ,  p r e c i p i t a t i n g  s econd  a n t i b o d y  
s o l u t i o n  ( o v i n e  a n t i - r a b b i t  gamma g l o b -  
u l i n  d i l u t e d  1 :16;  2001.1 1 )  was added .  
The a s s a y  was t e r m i n a t e d  a f t e r  a n  o v e r -  
n i g h t  i n c u b a t i o n  by a d d i n g  3 m l  o f  PBS. 
P r e c i p a t a t e s  were  c o u n t e d  i n  a n  LKB 
Model 1270 gamma c o u n t e r ,  and  p o t e n c y  
e s t i m a t e s  were  d e t e r m i n e d  as d e s c r i b e d  
p r e v i o u s l y  ( 1 ) .  

A v a r i a t i o n  o f  t h e  a b o v e  p r o c e d u r e  
was i n v e s t i g a t e d  f o r  u s e  when e x t r e m e  
s e n s i t i v i t y  is r e q u i r e d .  I n  t h i s  p r o -  
c e d u r e ,  t h e  i n c u b a t i o n  p r o t o c o l  o f  
Proudman and Wentworth ( 1 )  was u s e d .  
The a s s a y  was s t a r t e d  by a d d i t i o n  o f  
t u r k e y  GH a n t i b o d y  s o l u t i o n  a l o n e  and 
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i n c u b a t e d  f o r  3  days .  Labeled rcGH was 
t h e n  added and t h e  i n c u b a t i o n  c o n t i n u e d  
f o r  3 more days .  The a s s a y  was t h e n  
t e r m i n a t e d  a f t e r  an  o v e r n i g h t  i ncuba -  
t i o n  w i t h  second a n t i b o d y .  The rcGH 
s t a n d a r d  c u r v e  used w i t h  t h i s  p r o t o c o l  
ranged from 0.1 t o  4 ng. A l l  o t h e r  
cond it i o n s  were unchanged. 

Results. Turkey GH a n t i s e r u m ,  a t  a  
f i n a l  d i l u t i o n  o f  1  :300 ,000 ,  bound 28- 
30% o f  t h e  l a b e l e d  rcGH i n  t h e  a b s e n c e  
o f  u n l a b e l e d  GH. S e r a  from each  o f  f o u r  
hypophysectomized (hypox)  t u r k e y  p o u l t s  
and from f i v e  hypox c h i c k e n s  f a i l e d  t o  
i n h i b i t  b i n d i n g  a t  d o s e s  up t o  200 1.1 1 
The mean p e r c e n t  b i n d i n g  (*SE) was 103.1 
*0.8% o f  t h e  b i n d i n g  obse rved  w i t h o u t  
serum. The r e c o v e r y  o f  0 . 5 ,  1  and 2  ng 
o f  exogenous  rcGH added t o  each  hypox 
serum was q u a n t i t a t i v e :  Mean p e r c e n t  
r e c o v e r y  (*SE) was 97.0 * 1 .9%.  Turkey 
p r o l a c t i n  ( 8 1 ,  which was n o t  a v a i l a b l e  
when t h e  a n t i s e r u m  was o r i g i n a l l y  
c h a r a c t e r i z e d ,  showed a  c r o s s - r e a c t i o n  
o f  0 .3%.  

P i t u i t a r y  e x t r a c t s  and serum samples  
from c h i c k e n s  and t u r k e y s  produced d o s e  
r e s p o n s e  c u r v e s  p a r a l l e l  t o  t h e  rcGH 
s t a n d a r d  c u r v e  and t o  t h e  d o s e  r e s p o n s e  
c d r v e  o f  p u r i f i e d  t u r k e y  GH (B181B)(Fig .  
1  ) . The immunological  potency o f  t h e  

t u r k e y  GH was 56% o f  t h a t  o f  t h e  rcGH. 
The w i t h i n - a s s a y  c o e f f i c i e n t  o f  v a r i a -  
t i o n  (CV), de t e rmined  from d u p l i c a t e  
potency e s t i m a t e s  w i t h i n  a  s i n g l e  a s s a y ,  
was 3.3%. The between-assay C V ,  d e t e r -  
mined by a s s a y i n g  t h e  same serum sample  
i n  f i v e  s e p a r a t e  a s s a y s ,  was 10.2%. 
Assay s e n s i t i v i t y ,  d e f i n e d  a s  t h e  amount 
o f  hormone t h a t  was s t a t i s t i c a l l y  d i f -  
f e r e n t  from z e r o  by 2 SD, was 0.16 * 
0.03 ng (mean * S E ;  n  = 4 a s s a y s ) .  
F i f t y  p e r c e n t  i n h i b i t i o n  o f  maximum 
b i n d i n g  (mid range  o f  t h e  a s s a y )  was ob- 
t a i n e d  w i t h  0 .98 * 0.06 ng o f  rcGH. 

S t a t i s t i c a l  v a l i d a t i o n  o f  t h e  a s s a y  
was accompl i shed  u s i n g  d a t a  from two 
s e p a r a t e  b u t  s i m u l t a n e o u s  a s s a y s  o f  a l i -  
q u o t s  o f  c h i c k e n  and t u r k e y  p i t u i t a r y  
e x t r a c t s  and s e r a .  The combined s t a n d -  
a r d  c u r v e s  from t h e  two a s s a y s  ( F i g . 1 )  
showed no s i g n i f i c a n t  d e v i a t i o n  from 
l i n e a r i t y .  The unknowns were t e s t e d  f o r  
h e t e r o g e n e i t y  o f  r e g r e s s i o n  and found t o  
b e  homogeneous. The rcGH s t a n d a r d  c u r v e  
had a  s l o p e  o f  -1.2257 l o g i t s  p e r  l o g  
u n i t  o f  hormone, w h i l e  t h e  s l o p e  o f  t h e  
unknowns was -1.1706. Comparison o f  
rcGH s t a n d a r d  and unknowns by a n a l y s i s  
o f  v a r i a n c e  demons t r a t ed  p a r a l l e l i s m  
between t h e  s t a n d a r d  c u r v e  and t h e  dose -  
r e s p o n s e  c u r v e  o f  t h e  unknowns a s  shown 

I \ ~l Serum Assayed 

Hypox Serum 

0.1 02 0.4 
L--L- - . I  

I j g  Pituitary Extract 
\ 

ng rcGH (Log Increments) 

FIG. 1 .  Dose r e s p o n s e  c u r v e  o f  rcGH s t a n d a r d  ( cu rved  l i n e s  
r e p r e s e n t  95% c o n f i d e n c e  i n t e r v a l )  and d o s e  r e s p o n s e  c u r v e s  o f  
p i t u i t a r y  e x t r a c t s  (---I and s e r a  (-1 from 19-wk c h i c k e n s  and 
5-wk t u r k e y s .  The dose  r e s p o n s e  c u r v e  o f  p u r i f i e d  t u r k e y  GH B181B 
(.) is a l s o  shown. S e r a  from hypophysectomized c h i c k e n s  and 
t u r k e y s  showed no r e s p o n s e .  
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by a  n o n s i g n i f i c a n t  F  t e s t  f o r  compar i -  
son  o f  s l o p e s  and r e s i d u a l  sums o f  
s q u a r e s  ( 9 ,  1 0 ) .  

An i n c r e a s e  i n  a s s a y  s e n s i t i v i t y  and 
a  r e d u c t i o n  i n  t h e  midrange o f  t h e  a s s a y  
was ach ieved  by t h e  s e p a r a t e  a d d i t i o n  o f  
t u r k e y  GH a n t i b o d y  and l a b e l e d  rcGH. 
T h i s  modif ied  p rocedure  had a  s e n s i t i v -  
i t y  o f  0.06 ng and t h e  midrange o f  t h e  
a s s a y  was 0.31 ng. Potency e s t i m a t e s  
from c h i c k e n  and t u r k e y  s e r a  a s sayed  by 
b o t h  p r o c e d u r e s  d i d  n o t  d i f f e r  s i g n i f i -  
c a n t l y  (P>0.05 by p a i r e d  t - t e s t ) .  

Discussion. Recombinant-derived 
c h i c k e n  G H ,  when used w i t h  a  p r e v i o u s l y  
c h a r a c t e r i z e d  a n t i s e r u m  t o  t u r k e y  G H ,  
p rov ided  an  improved R I A  p r o c e d u r e  f o r  
measur ing a v i a n  GH. The s t a n d a r d  c u r v e  
o b t a i n e d  w i t h  rcGH was l i n e a r  and p a r a -  
l l e l  t o  t h e  dose - re sponse  c u r v e  o f  b i o -  
l o g i c a l  s amples  from c h i c k e n s  and t u r -  
k e y s .  Ant iserum b i n d i n g  o f  l a b e l e d  rcGH 
i n  t h e  a b s e n c e  o f  added GH was h i g h e r  
t h a n  t h a t  ach ieved  w i t h  any t u r k e y  p rep -  
a r a t i o n  used i n  t h i s  l a b o r a t o r y .  The 
immunological  po tency  o f  rcGH was n e a r l y  
t w i c e  t h a t  o f  h i g h l y  p u r i f i e d  t u r k e y  GH. 
These  improvements i n  a s s a y  b i n d i n g  and 
potency p e r m i t t e d  m o d i f i c a t i o n  o f  t h e  
homologous t u r k e y  GH R I A  p r o t o c o l  t o  
a c h i e v e  a  3-day r e d u c t i o n  i n  i n c u b a t i o n  
t ime  w i t h o u t  any l o s s  i n  s e n s i t i v i t y .  
A l t e r n a t i v e l y ,  t h e  more l e n g t h y  p r o t o c o l  
p rov ided  s u b s t a n t i a l l y  improved s e n s i -  
t i v i t y  when used w i t h  t h e  rcGH. Thus ,  
t h e  R I A  u s e r  h a s  t h e  c h o i c e  o f  a  more 
r a p i d  a s s a y  f o r  u s e  i n  s t u d i e s  o f  grow- 
i n g  b i r d s ,  o r  a n  e x t r e m e l y  s e n s i t i v e  
a s s a y  f o r  measur ing t h e  v e r y  low GH 
l e v e l s  o f  a d u l t  b i r d s .  However, p e r h a p s  
t h e  g r e a t e s t  a d v a n t a g e  t h a t  may a c r u e  
th rough  u s e  o f  rcGH f o r  R I A  w i l l  b e  t h e  
improved c o m p a r a b i l i t y  o f  r e s u l t s  
between l a b o r a t o r i e s  t h a t  a  widely-  
a v a i l a b l e  s t a n d a r d  hormone p r e p a r a t i o n  
can p r o v i d e ,  and t h e  i n c r e a s e d  u s e  o f  
a v i a n  GH R I A ' S  t h a t  were p r e v i o u s l y  
l i m i t e d  by t h e  s c a r c i t y  o f  p u r i f i e d  
hormone. 
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